. FACH
. ‘HOCHSCHULE i
LUBECK | @\T
University of Applied Sciences f o\
Training for Biogas Design Institutes: International Best

Practice Middle-Large-Scale Plant Technology Planning
and Design Il

- Education of Biogas Professionals —
A ER RS
Prof. Dr. Michael Bischoff
Location : Beljing
16.05.2010

Page 1




Overview

Welcome and personal introduction
EE 4Py
Biogas Professionals
BN
The Dimensions of Biogas Technologies
A LSRG
Knowledge Fields of Biogas Professionals
AR A S AR
Aspects of Education and Training

I Aty [
Education of Biogas Professionals
HAHAER I
Integration of the Exchange of Scientists
TR MMALR— 4k

Page 2




Welcome and personal introduction R
A3 A 3 fﬁt

at A

2 Introduction and Personal Work Fields at Luebeck

University of Applied Sciences (LUAS)
Luebeck N A2 K, ZUEAHIEST

Laboratory for Air Pollution Control 2575 4R 56T 57
Laboratory for Environmental Process Engineering, inc. Biogas
Processing ¥ b Bt BRI 5T
China Cooperation H' {51

Engaged in a joint Sino-German Study-Program Environmental
Engineering (with ECUST)

Hosting and Training of Design Institute Members in Collaboration of
Province Schleswig-Holstein and Zhejiang Province

CATE-B -Project: Exchange of Young Scientists on Biogas for the
promotion of small and medium size facilities in rural areas of China

FACH th ZJU, ZJUT, ECUST, TU HH, HSU, LUAS) #\

HOCHSCHULE

LUBECK

University of Applied Sciences i‘n". Irar:?ﬂ::ml Riserahalt und Bildung
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Biogas Professmnals
1 L A | rﬁt
A CHAMV J R \

-/ \ |

+» Definition & X
o Experts dealing with complex technical,
organizational, legal, and social/environmental
Issues of planning, design, construction, operation,
and authorization of biogas plants

TN THAS L] AR 2, A2, e, s
RS ) L e vt B AR
< Application fields e.qg. V. JT] 47 1
e Design Institutes %R 24057 B
« Plant designers and builders 1.) ¥t FlE %4
 Plant operators (e.g. at operator models) #1F A i1
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Biogas Professionals
Y1 /== =\, L1, ) fﬁt

vl N VS | A«

< Basis J&4l!

e Technical Knowledge as e.g. Environmental Engineers,
Mechanical Engineers, Process Engineers etc.

TARFNIR, IanIAss TAENG, HL AR, oA TR
< Further Qualification L4t 45 sk

« Biogas specific Theory and Technololgy 73/ F 2R AT P i 3
[VAIEST N

* Practice oriented Skills 52+ AR

 Abilities for Complex Engineering Responsibilities % 1.2, I
[R5

« Ability to deal with actual problems and questions of biogas
processing and usage

RS ] UNT AR RIS L 1 ] 8t
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Dimensions of Knowledge for Bloga/ \

J1 /= Aoty 4=
_LIII UAH N H‘J ?J\'*'i {L; B E

< Problem: Technology Centering [1]i: A0

Engineer’s Tunnel vision
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Dimensions of Knowledge for Biog

77 /= A2

Lo

y

—YA U AH l//\ H‘J ?J'*

<* Problem: Technology Centering [n] i :

2R

I-l
4

{b

7

Full automation

THEFAR

Page 7
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—YA KJ?H l//\ FI‘J ?J\'}'i {b BE

% Actual outlying demands for success & Ih/E 1)

Control Options #1516 F¢ Motivation and
%Zlip;;k : Incentives z/) /]

Dimensions of Knowledge for Blogay \

Information and

communication 1= L fl .
Human failure

/jjbﬁ - » A)
potential A 4 [A 2 (1)

Personal o

Engagement 57T

i) i Governmental

proeer Il Framework i}

Prac |§a Xxperience HHE 32 T

KT . :
! Maintenance 4

Economy in short o

and long term % 1] 1 :
FI-K B I 48 55 0] 8 Full automation

Logistical aspects
R ‘
Social aspects #LZ:[AZ5  Frustration tolerance 1o 7k 74k 4%
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Dlmensmns of Knowledge for Blogas

_{/lfl h7§|—| lf/\H‘J ?J'*L) {L; T
< Dimensions of Technologies B'Z?Ii@ciiﬂi

Function 1} /1]

Technology is designed to
fulfill a demanded function

Sustainability 1] FF2E 1k Integration 141t
Technology shall be designed to fit

Technology shall assure an economical
into social and technical framework

lifetime function respecting developing side
effects (development of environmental,
economical and social framework conditions)

Manageability & g

Technology must supply transparency and
indicators for control and evaluation of its
performance (technically, economically,
socially, ecologically)

U

Page 9




\L/

v /= /flil_l1|:l/\ﬁ+n
S e v

N XN
o Technology EUK

 Biology, incl. 4%~
Biochemistry
Fermentation iy K
Substrates and Co-Substrates, Inhlbltors and promoters
Analytics

» Basic and Detall Process Engineering incl

LLFE TR A BE Al AT 215

- Control Systems and Automation - =
Ligu anJng lan

- Safety and Security il 1
- Facility Design, incl. H—‘

Post Digastar Shurry storage tank

» Controls, Instruments and accessories S
e Construction Materials =
- Biogas Utilization incl. 8<% H] 'ﬁl CaRRE

 CHP g

- Biomethane etc. B
« Plant Operation and Maintenance T.] #{ERfI4E"

« Repowering/Reengineering efd&xisting Plants AT [ ] [P AH AT EE




ST = A AL A b
RS AR

< Management - Legal Aspects 7 Fil-yJ: /3t n] @i
 Basic regulations incl. JLAiiE

- Waste legislation, energy legislation, fertilizer legislatior
regulations, building legislation, veterinary legislation, s | ~
requirements

« Approval Procedures and institutions 1 1] F14H 21

« Contracting 4 A

 Liability, insuring, tax issues 51T, #fLRAIFL S 1H) @i

 Legal Responsibility 1:43 57 {TF “

< Management — Economy & -2 5% n] /i

 Economic Framework of Biogas Plants

» Practical economic calculations for Biogas Plants
=RV RO N0 b o e T

» Funding and Financing of Biogas Projects /&S T2 FIZ0H |

* Project Management Skills for Designers and Operators & F03¢
ﬁ%%@ﬁﬁﬂﬁf

o Clean Development mechanism (CDM) Ft o EALE
Page 11"
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Knowledge fields of biogas professm)err QA

- AN H x7§_ NN 2EX

“* Management — Environment and Security
G- EANR 2
« Security conceptions Z2MHIEE
« Emergency Plans & S E#U0 &5
« Emission Control HERIEH

“*»Source and Substance Management

V BRI i e

Source Aspects of Substrates and Co-substrates 5} [ @1 VE &

KM

- Farm Operation, Energy Plants and Requirements, En
Mixing and Adjustment of Substrates, Additives

« Heat and energy management JJIIF#R1 A GHE 7 Bl
 Aspects of biogas manure 453 i)
- Liquid residues, solid residues

 Biogas Treatment Ji S 4t

Dosage System 2
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Knowledge fields of biogas professm)err QA

o CHAMY TR RS8R

<» Aspects of Integration and Sustainability —{44t.fll
Ti‘%ﬁéﬂ; 4%
Collaboration of Plant Designers, Operators and public authority
weit, EAEM AR EAE
e Biogas and Publicity — Problems and Solutions 715 F1E A% o) Al
i
« Social Awareness fl< N
 Maintenance organization and control procedures
A3 2H 2R A4S 1l )
« Work and operating instructions 412 #1247
« Evaluation of Plant Performance (key indicators) I.) 1z47 & 1)
PRI (RZ)
e Life Cycle Conclusions iy Ji ] 5 45
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Aspects of Education and Tralnlng
g R

v agl

<% Elements of Education e.g.[xl &

Theoretical Fundaments ¥ 1 F&Ail
Laboratory Experiments i % 157
Process Modeling i F A5 7Y

Practical Work on Biogas Plants 5 28 %

% Suited learning situations e.g. i& B 1% > F145

Classical Lectures £ #iL i f5

Interactive Group Works (e.g. with experts from
practice) 42151k

Case Based Learning - Learning with practical
questions JEAiliAe > - S r]

Workshop Training (Approach of Apprenticeship) 1%
Il i)

IT supported simulations 1TV [#) 5 5

=%
g -
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Education of Biogas Professionals /""’“’W

v /= HEN 2457 3 1]
/S e AN 1 = 4]

< Potential Study Program for Biogas Professionals
A IR
e Basis: Engineering bachelor (e. g. environmental
engineering)
FLm: AR

 Upgrade: Practical oriented Master program including
an apprenticeship and deep theoretical approach

FEVR: ST B L, LS S AR N T B 1 5
SR
e |n cooperation of German and Chinese Partners

HIEL KGR
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Integratlon of Scientific Exchange o

v%a HBA 'ZIK/

+CATE-B

Sustainable Partners — Partners for Sustainability: Biomass
processing from animal farms for the development of weak
iInfrastructural regions in China — China applied technologies

FF AR AR - ] i 8 e O el %zﬁjﬁ%ﬁ%i%)ﬁ&i@%% [ Y,
H

Project funded by German Robert Bosch Foundation.

Target: An extensive exchange of expertise and young researchers of
both the German and Chinese to develop strategies and
technologies for small and medium sized plants for weak infra-
structured areas in China.

ENOPIRR PSS A vl U&EPWIEH%?Z;F;WIF oL 3 QTN PRI A SR AT
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CATE-B

*» Current Project Partners TUHH
f)l_lbﬁé\ /f/iz /f J( /filﬁ Inﬂm];eff_::msche Universitat Hamburg-Harburg

Umwelttechnik und n l EN .
Energiewirtschaft ' w
. FACH Irstitut mr Abwasserwirtschaft
. ' HOCHSCHULE und Gewdsserschulz
LUBECK

University of Applied Sciences

M

CLELMUT S 1]

School of Biosystems Engineering and Food Science

5

Lollege of Biological arit-..

Environmental Engineering

Zhejiang University of Technology
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Thank you for your kind attention
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